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1. Hepeqenb IIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqennﬂ o AUCHHUIIINHE, COOTHECCHHLIX C IJIAHUPYEMBIMHU pPeE3YyJIbTaTaMHU OCBOCHHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare 11t ocBoeHUs 00pa3oBaTeIbHOM NMporpaMMbl OakagaBpuaTa 00yJaroLUIHics JOKEH OBIAAETh CICAYIONMMHU Pe3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKCHUST  00mIenpodecCHOHATBHBIX
KOMIIETECHITNN KOMIIETEHIIUN
OIIK-1.
3HaTh:

Crnioco0GeH npuMeHsTh
€CTECTBCHHOHAYYHBIC U
oOIIenH)KeHEPHBIEC 3HAHMUS,
METO/Ibl MATEMaTHYECKOTO aHAITH3a
Y MOJICJIMPOBAHUS B
npodecCHOHATBHON AEeITebHOCTH;

OIIK-1.3.  CocraBuser
O00BEKTOB  yIIpaBJICHUS
(du3NYECKUX 3aKOHOB

OIMCAHUE
Ha  Oase

- OCHOBHBbIE (PM3NYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTBI, UX
OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M TUHUIIBI X m3MepeHus (3H-1);

- OCHOBHBIE 3aKOHBI (PM3UKHU, OMUCHIBAIOIIUE (PU3UYECKHE SIBICHUS U
IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3MKHU B NPAaKTU4ECKo aesTenabHocTh (3H-2);

Ymers

- OOBSICHUTD SIBJIGHUE WMJIM MPOLECC HA OCHOBE (PU3MUYECKUX 3aKOHOB
(Y-1);

Biagerr HaBbIKAMU:
HNCITIOJIBb30BaHNUsI OCHOBHBIX 06HI€(1)I/ISI/ILI€CKI/IX 34aKOHOB U IPUHIUIIOB B
BOKHEHIIMX MPaKTHIECKUX npuiokenusx (H-1)




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl.

Bb1.0.07 ®usuka

Mecto aucuumiandabl B OOIL.  Jlucumummaa «®uszuka» OTHOCHTCSA K 00sS3aTeIbHOU
qactu® Bioka 1 «/{HCIUIUTHHBD o0pa3oBaTeNbHON MPOrpaMMbl OaKalaBpuaTa.

Nzyuaercs: B 3aouHoi dopme 0OydeHUsT —Ha MEPBOM Kypce BO BTOPOM CEMECTpEe U Ha
BTOPOM KYypC€ B TPETHEM U YETBEPTOM CeMeCTanZ.

O0BEM QUCLUILUINHBI COCTABIISIET 8 3.e.’

du3nka Cco374aeT YHHBEPCATbHYIO 0a3y JUisl HW3ydeHHUs OOImenpoecCHOHAIbHBIX H

CHEIUANIbHBIX JUCIHILTUH, 3aKJIaAbIBaCT PYHIAMEHT MOCIEIYIONIEero 00y4eHus B MarucTpaType,
acnimpantype. OHa 1aéT meapHOe MPeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIETO MHUPA B
UX €IUHCTBE U B3aMMOCBSI3U, BOOPY)KaeT OaKalaBpOB HEOOXOAMMBIMU 3HAHUSMU JJISl PELICHUs
HAay4YHO-TEXHUYECKHUX 3a7a4 B TECOPETUUECCKUX M MPUKIIAIHBIX ACTIEKTaX.
B meroaunueckom miaHe AUCHMILIMHA OMHUPASTCS HA 3HAHUS MO (U3HKE, OTyYeHHBIE B IIKOJIE.
OcBoeHre Kypca (U3HKH HEOOXOAMMO KaK TPEIIICCTBYIONICE ISl psaa APYTHX JUCITUILINH:
NpUKIagHAs MEXaHWKa, DSJICKTPOTEXHHWKA HM TPOMBIIUICHHAs JJICKTPOHWKA, THJIPaBIUKa,
TEXHUYECKas TEPMOJIMHAMHUKA U TEIJIOTEXHUKA, TEXHOJIOTHYECKUE U3MEPEHUSI U IPUOOPHI.

®opMbl  NPOBEJACHUA saHsTHiL. CucremMaTU3UupOBAHHBIE  OCHOBBI  JIMCIIUIUIMHBI
W3JIaraloTCs Ha 3aHATHSX JIEKIUOHHOTrO Tuma. llosmydeHHble 3HaHMS 3aKPEIUISIOTCS Ha
1a00pPaTOPHBIX U MPAKTHUECKUX 3aHATHUIX. J[JIs1 TEKyIero KOHTPOJIs YCIIeBaeMOCTH MPOBOISTCS
TEOPETUYECKHE KOJUIOKBUYMBI W  KOHTpOJIbHble paboTel. CamocTtositenpHas pabora
npeaycMaTrpuBaeT paboTy ¢ yueOHO-METOUYECKUM 00OecrieueHneM AUCITUTUINHBI, BBITIOJHEHHE
JIOMAIITHUX 3a/IaHuH, COCTaBJIIEHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue AUCHUIINHBI:
Paznen 1 -MexaHuka.
Paznen 2 -OnexkrpomMarHeTusm.
Paznen 3 -KoneOanus u BonHbl. BoaHOBas onTuka.
Paznen 4 - ®usnueckas TepMOAMHAMUKA.
Paznen 5 -KBantoBas ¢gusuka.
Paznen 6 -OcHOBBI (hU3UKH sI/Ipa U DJIIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3y4yeHMs AMCHUILVIMHBI: ¢HOPMUPOBAHHOCTH YacTu KomreTeHuun OIIK -1.

! Onpenensercs yueGHbIM LI1aHOM
2 Ompepensercs yu4eGHbIM IIAHOM
¥ Ompenensercs yueGHbIM IIAHOM
* Onpenensiercs yuebHbIM maasom i P



3. O0LeM JUCHUILIMHEI.

Bun yueGHOI pabOTEI Beero,
ya P 3E/akaneM. 9acoB
OO01ast TPy10€eMKOCTh M CHUTITHHBI 8/288
(3a4eTHBIX SAVHMII/ aKaIEMUIECKIX YacOB)
KonrakTHasi pa6oTa ¢ npenojaBarejieM: 32
3aHSTHS JEKIIMOHHOTO THITA 12
3aHSTHUS CEMUHAPCKOro TUIA, B T.4. 20
CEMHUHApBI, IPAKTUYECKUE 3aHATHS 12
nabopaTtopHbIe paOOTHI 8
KkypcoBoe npoexktupoBanue (KP wum KIT)
KCP 4
Jpyrye BUIbl KOHTAKTHOM paboThI
CamocrosTenpHas padbora 238
dopma Tekymiero koutpos (Kp, pedepar, PI'P, acce) Kp(5)
®opma npomexyTounoii arrecrauuu (KP, KII, 3auer, sx3amen)
2 Jx3amena (18)
4. Conep:xkanue TUCHUNIHHBI.
4.1. Pa3zgenpl IMCOMILIMHLI U BUABI 3aHATHH.
3aHsaTus
o CEMHUHAPCKOI'o - §
= THUIIA, £ =
S aKazeM. 9achl | \9 o
= o, Q
Sz = =
No = Q < Q )
iy Haunmenosanue S = E o 2 E = z
o = =
I paszzena qUCIUILTAHBI 2 5 S § = T E 5 2
S| EEE|Eg| " 2
= | 2£Z| 5% 8 3
& E s s = =
3 38 |2 |8 &
<) O S}
1. | Mexanuka 2 2 4 50 OIlK-1
2. | TepMoaAMHAMMKA U MOJIEKYJIAPHas 2 2 50 OIIK-1
¢pusuka
3 DJIEeKTPOCTATUKA U MOCTOSTHHBIN TOK 2 2 49 OIlK-1
4. | MarHuTOCTAaTHKA. JJ1eKTPOMATHUTHASA 2 2 20 OIlK-1
HHIYKIHUS.
5. | Kosiedbanusi u BoJinbl. BotHOBasi onTHKA 2 2 4 30 OI1K-1




6. | KBanToBas pusuka 2 2 39 , OIIK-1
4.2 OcBoeHHue KOMIETEHIMH pa3ieJaMu THCUHIINHBI
Ne Kon nnaukaropos
w/n JOCTUXKECHUS HanmenoBanue pasnena quCHUIIIMHBI
KOMIICTCHIIUHU
1. | OIIK-1.3 MexaHuka.
2 ®dusnyeckas TEPMOJUHAMUKA.
OIIK-1.3
3 DIEeKTPOCTATUKA U TTOCTOSTHHBIN TOK.
OIIK-1.3
4 | OIIK-1.3 MarunuTtocTtatuka. DIeKTpOMarHuTHasT MHIYKIIHS.
5 | OIIK-1.3 Konebanus u BoimHbl. BoaHoBas onTuka.
6 | OIIK-1.3 KBanroBas ¢uzuka.
4.3. 3aHATHA JJeKINOHHOI0 THIIA.

Ne HanmenoBaHne TeMEI O0beM, | MuHOBaIMOHHAS
pasnena U KPATKOE COJIEPKAHUE 3aAHATUSL aKanm. dbopma
JUCUUILIMHBI Y4ackl
1 Mexanuka 2 Cnaiin-

Kunematuxa. OcHOBHBIE KUHEMATUYECKHE npe3eHTalus-
XapaKTePUCTHKH KPUBOIWHEIHOTO JIBIDKCHUIS. rpynmnosas
HopmanisHoe u TaHICHIMAIIBHOE YCKOpEHHE. MCKYCCHST
KunemaTuka BpanaTeabHOrO ABHIKEHUS.

Junamuka. HepuManbHbIE CUCTEMBI OTcUeTa. 3aKOHBI

Hrrorona. TloHsTHS MMITyJIhca ¥ MOMEHTa HMITYJIbCA

MaTepUaIbHON TOYKM M CHUCTEMBl MaTePUAIbHBIX

TOYEK. 3aKOHbI COXPAHCHHUS MMITYJIbCa M MOMEHTa

uMItynbca. [IoHATHE MOTEHUUANbHOM 3HEPrUuH. 3aKOH

COXPaHEHHUS MEXaHUYECKOH SHEPTUU.

2 TepMoauHamuka M MoJiekvJasapHas ¢usuka. [leppoe | 2 Chaaiin-
HAYaJI0 TEPMOJAMHAMUKHU. TerIoeMKoCTh. Y paBHEHUE Npe3eHTaANNs -
Maiiepa. I/I30XOEI/IIIGCKI/II7’I, H306ap1:1qecxnﬁ, rpynnosas
M30TEPMUYECKHIA, ainadaTHIECKHUI ITPOLIECCHI B AMCKYCCHS
uaeanbHbIX razax. [I[peobpazoBaHue TEIIOTH B
MexaHndeckyro padoty. Lluki KapHo u ero
KO3 GHUIUEHT 0JIC3HOTO JCHCTBUS. DHTPOIIHSL.

MoutekynsapHO-KUHETHUECKast TeopHs. [laBieHue rasa ¢
Touku 3peHust MKT. CBsi3b TEMI0EMKOCTH C YHCIOM
cTerneHel cBo00 Il MOJIEKY Ta3a. Paciipenenenue
MakcBesuta MOJICKYJT HIeadbHOIO rasa.

3 DJ1eKTPOMATHETU3M. DJIEKTPOCTATUKA H 2 Caain-
NOCTOSIHHBIA TOK npe3enTanus-
3akoH Kysona. HanpsskeHHOCTD U TOTEHITHAI rpynmnosas




3JIEKTPOCTATUYECKOTO MoJisl. TeopeMa o HUPKYISAIUU.
Teopema ["aycca B nHTErpanpHOM popme u ee
MIPUMEHEHUE JJIS pacueTa IEKTPUIECKUX MOJIEH.
DIEKTPUYECKOE TTOJIe TUTIONS. JJuTos BO BHEITHEM
ANIEKTPUIEcKOM Tos1e. [IpoBOTHUKH B NIEKTPHYECKOM
nosie. PaBHOBecue 3apsoB B npoBoaHKMKe. OCHOBHAS
3a/1a4a IEKTPOCTATHKY MPOBOJHIKOB. EMKOCTB
MPOBOTHUKOB U KOHJEHCATOPOB. DHEPTHUs
3apsiKEeHHOro koHaeHcaropa. [locTosHHbBIN
anekTpudeckuii ToK. Criia ¥ TUIOTHOCTH TOKA.
YpaBHeHUE HEMPEPHIBHOCTH JIJISl TNIOTHOCTH TOKA.
3akon Oma B mHTETpabHON U nuddepeHIIaTEHOM
¢dopmax. 3akon J[xoyns -JIeHna. DIeKTpoaBMKYIIAs
cuJIa UCTOYHMKa ToKa. [IpaBmia Kupxroda.

AUCKYCCHUS

JaekTpomarueTusM. MarHuTocTraTukKa.
DJIeKTPOMArHUTHASI MHAYKIM . MaruutHoe 1oJie.
3akoH buo-Casapa-Jlamnaca. 3akon Amnepa. Cuna
Jlopenua JIBukeHue 3apsyKEHHbIX YacTHUI B
AIIEKTPUIECKOM M MarHUTHOM TIOJIE.
OnexTpomMarauTHas HHAYKIHS CaMOMHTYKITHS.
Ypanenuss Makcgesa.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHSI

Kose0anus u Bosnbl. BosiHoBasi onTuka:
I'apmonnveckue KoiaeOaHus Pa3TUIHON MTPUPOIBL.
OneKkTpoMarHuTHas BOJHA KaK pelleHue YpaBHEHUN
Makcsemia. CBoicTBa 3/1€KTPOMAarHUTHBIX BOJIH.
CKOpOCTB pacpOoCTpaHEHUs JEKTPOMAarHUTHBIX BOJIH.
OHeprust 3IeKTPOMarHUTHBIX BOJH. O0bEMHAs
TUIOTHOCTB 3HEPTUH 3JIEKTPOMArHuTHOTO mojsi. Bextop
VYMmoBa — [loliHTHHra. DJIEKTpOMarauTHas IpUPOAA
CBETOBBIX BOJIH. MHTepdepenuns BoaH. Anudpakuns
BouH. [Tpunnun [Nolirenca-®Openens. Audpakinponnas
pelieTka Kak CreKTpajabHbIN npudop. Popma u
CTENEHb MOJIIPU3ALMH MOHOXPOMATHYECKUX BOJIH.
Onruyeckas aHu3oTponwsl. [[BymydenpenomieHue.

Chain-
npe3eHTanms-
rpynmnoBas
AUCKYCCHS

KBanrToBas ¢pu3uka. KBanToBble cBoiicTBa
3JICKTPOMATrHUTHOI0 U3JTy1UCHUSA. TemnoBoe

M3Ty4YeHHe U JJIoMuHecHeHIus. CrieKTpanbHble
XapaKTePUCTUKH TETUIOBOTO M3TyUYeHHsI. 3aKOHbI
Kupxroda, Credana-bonpiimana 1 3ak0H CMEIICHHS
Buna. A6comotHo uepHoe Teno. @opmyna Penes-
xuHca u «ynbpTpaduoneToBas karactpodan.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIIJIOBOTO M3ITyUEHUSI.
KopnyckynsapHo-BOTHOBOH ayallu3M CBETa.
doroaddext u a3¢pdext Komnrona. YpaBHeHue
OnHiTeiHa 1 hotoaddekra. OnbiT bote. laBnenue
cBeta. GOTOHBL. DJIEMEHTHI KBAHTOBOM MEXaHUKU
KopmyckynsipHO-BOIHOBOI TyalTu3M MHUKPOYACTHIL U
€ro KCIEPUMEHTAIIBHOE NOATBEPKACHNE; TPUHLIUI
HEONPE/ITICHHOCTH; BOJIHOBast QYHKIIHUS, e€

Craiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHUSI




(hU3UYECKUIT CMBICIT; CTAHJAPTHBIC YCIIOBHSI;, YCIIOBUE
HOpMUPOBKH. YpaBHeHue llIpeaunrepa, oqHOMEpHBIE
KBaHTOBO-MEXaHUYECKHUE 3a]JaUH.

4.4. 3aHsATHS CEMMHAPCKOIO THIIA.

4.4.1. CemuHapsl, NpaKTHYeCKHE 3aHATHS.

Ne
paszmena
IACLIUIUIVHBI

HaunmeHoBaHIE TeMBI
Y KpaTKOe COJIep KaHUe 3aHSITUS

O0BeM,
aKaj.
Yackl

WunoBannonHas

¢dbopma

1

MexaHuka. HHaMuka. 3akoHel  HplooTtoHa.  3akoH
COXpaHEeHUsa ummyJibca. LIeHTp Macc MEXaHUYECKOW CUCTEMBI,
3aKOH JBIKEHUS LeHTpa Macc. MOMeHT uMiyJbca. MOMEHT
CUJIbL. 3aKOH COXPAaHEHHS MOMEHTA MEXaHUYECKON CUCTEMBIL.

TepMoauHaMuKa ¥ MoJiekyJaspHas ¢usunka. Ilepoe Hauano

TepMoauHaMuku. TemnoeMmkocTs. YpaBHeHue  Maiiepa.
N3oxopuyeckuid, n300apuvecKui, HA30TEPMUYECKUN,
annabaTUuecKuil  mpomeccel B HMAGANBHBIX  Ta3ax.

IL 1Y

JIEeKTPOMATHETH3M. DJIEKTPOCTATHKA H MOCTOAHHLIA TOK

Pabora cun anexktpocTaruyeckoro mos. [loTeHman mois.
BriuncieHne noTeHIUanoB AIEKTPUUEeCKUX nonieil. CBsizb

DJleKTpoMartHerusM. Maruurocraruka.
DJIeKTpOMarHuTHasi MHAYKUusA. 3akoH buo-Caapa-
Jlarutaca. 3aKOH 3J€KTPOMAarHUTHON MHIYKIUU.

KoJieoanus u Boanbl. BotHOBast onTuka. MaeannHbiin

rapMoHH4YecKuil ocumsitop. CrnoxeHne KojaeOaHui.
YpaBHeHHE U XapaKTepUCTUKU BOJIH. IHTepdepeHus crera.
Hudpaxnus ceeta. JudpakimonHas pemerka.

KBanToBas ¢usuka. KsantoBsle cBOMcTBa
3NIeKTpoMarHuTHOro m3nyuerus. doroadpdexr. Komnron-
s dexr. Dotonsl. Ypasuenue lpeannrepa. Ipocreiimme
OJTHOMEpHBIE 3aauH.

4.3.2. JJaGopaTopHbIe 3aHATHS.

Ne

paszena
JUCHUITIITHBI

HanmenoBaHue TemMbl

1 KpaTKOC COACPIKAHUC 3aHATUSA

O0neM,

aKa.
qacChbl

[Ipumeuanue

1

Mexanuka. Jlexyus: «OCHOBHEIE CBeACHHSI 00 00paboTke
W3MEpPEHUI B PU3NUECKOM MPAKTHKYMEN

Mexanuka. Brimonnenue naboparopHoii paboThI 110
MEXaHMKE




4 Konebanus u Boauel. BolHOBas onTHKA.

Brimonnenne nabopaTopHO# pabOTHI O BOJTHOBOW OIITHKE

4.4. CamocTosITeJIbHAS PA00TA 00VIAIOINXCSH

Ne
paszeina
JIUCIIUILINHEI

[lepeuens BOMpoCoOB yis
CaMOCTOSTEJILHOTO W3yUYCHUS

O0bemM,
aKaj.
Yacel

®dopma
KOHTPOJIS

1

MexaHnuka
Kunematnka. OCHOBHBLIE KHHEMATUYECKUE

XapaKTEepUCTUKH KPUBOJIUHEWHOTO IBHKCHHUS:
CKOpOCTh U yckopeHue. HopmanbsHOe 1
TaHTeHLMaNbHOe ycKopeHue. KunemaTtuka
BpAIlaTENbHOTO IBHKEHUS: YTII0Basi CKOPOCTh U
YIIJIOBOE YCKOPEHUE, UX CBSI3b C IMHEUHOM
CKOPOCTBIO M yCKOpeHHeM_InHaMuKa.
MNHepuuanbHble CUCTEMBI OTCUETA U MIEPBBII 3aKOH
Hsrotona. Bropoii

3akoH Herotona. Macca, umnyinec, cuna.
YpaBHEHUE JBMKEHUS MaTEPUATIbHON TOUKH.
Tpetuii 3axkoH Hpt0TOHA U 3aKOH COXpaHEHHUS
HMITyJIbCA. 3AKOH BCEMUPHOIO TATOTeHUs. CHUIIbI
conpoTusieHus. IHTerpupoBannue ypaBHEHUI
JBUKEHHS, POJIb HAYANIbHBIX yclIoBUil. LleHTp Macc
MEXaHWYECKOW CUCTEMBI, 3aKOH JABIKEHUS [IEHTpa
Mmacc.

MomeHT ummyJibca. MOMEHT UMITyJIbCA
MaTepUaJIbHON TOYKM M1 MOMEHT MEXaHUYECKOM
cucTeMbl. MOMEHT CHJIBL. 3aKOH COXPaHEHUs
MOMEHTa MEXAaHUYECKON CUCTEMBI. [IBHXKEHUE B
T10JI€ TIEHTPAIbHBIX CHJI.

JHeprus. Cuna, paboTa 1 TOTCHUHAIbHAS
sHeprusi. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHbIE
cuiiel. PaboTta v knHeTHYecKast SHeprust. 3aKOH
COXPAHEHUS MOJTHON MEXaHUUYECKOM SHEPTUH B
I10JI€ IOTEHIMATIBHBIX CHJI. CBS3b MEXIY CHIION U
MIOTEHUMAIBHON SHEPruei. I'palieHT CKaIIpHOI
(GyHKUINY.

JAuHaMuKa BpamaTeJbHOr0 ABUKEHHSI.
YpaBHEHHE BpalleHHs TBEPAOTO Tea BOKPYT
3aKpeIuieHHoN ocu. MomeHT nnepuuu. @opmyia
[Hreitnepa. Kunerndeckas sHeprust
BpaIAIOILErocs TBEPAOro Tena.

50

KonTponbHas
paborta

TepMoauHAMHMKA M MOJIEKYJIIPHO-
KHHeTHYecKas Teopus. J[aBieHune ra3a ¢ TOUKH
3penust MKT. CBs3b TEMI0EMKOCTH C YUCIOM
cTerneHel cBoOoapI MOJIEKYI Ta3a. Pactpenenenne
MaxkcBesuta MOJIEKYJT HI€aTbHOTO Ta3a.

50

YcTHBIN
onpoc

10




DKclepuMeHTaIbHOE 000CHOBAHHUE PACIpeACICHUS
Makcgea. Pacnpenenenue bosbiiMaHa u
O6apomeTpuueckas Gopmyna. SBieHus nepeHoca.
Huddysust, TennonpoBogHOCTb, BHYTPEHHEE
Tperne.llepBoe HaYaI0 TEPMOAMHAMUKH.
TennoemMkocTh. YpaBHeHHue Maifepa.
Uzoxopuueckuii, nzodapuieckuii,
H30TePMHUYECKHM, a11adaTHIeCKUi MPOLECChI B
naeanbHbIX razax. [IpeoOpazoBaHme TEIIOTH B
MexaHuueckyto padoty. Llukn KapHo u ero

KO3 QHUINEHT TOIE3HOT0 ACUCTBHSI. DHTPOIIHSI.
JaBnenue rasza ¢ Touku 3peHuss MKT. Csi3b
TEIUIOEMKOCTH C YHCIIOM CTETEHEH CBOOOIBI
MoJieKyn rasza. Pacripenenenne Makcseinia
MOJIEKYJT HIeaTbHOTO Ta3a. DKCIePUMEHTAITFHOE
o0ocHOBaHUE pacupezeneHst MakcBea.
Pacnpenenenue bonbimana 1 GapoMeTpudeckas
dhopmyna. Ssnenus nepenoca. Auddysus,
TEIUIONPOBOTHOCTh, BHYTPEHHEE TPEHHUE.

DJIEKTPOCTATHKA M NOCTOSIHHBIN TOK

3axoH Kynona. HanpskeHHOCTh M OTEHIIHAI
3NEKTPOCTaTHIECKOro Nois. Teopema o
nupkyssinuu. Teopema I'aycca B HHTErpanbHOR
dbopme U ee IpUMEHEHHE Ul pacuera
3IEKTPUUECKUX MOJNEH. DIEKTPUUECKOE MOJIE
JIUnois. Iunosias Bo BHEIIHEM 3JIEKTPUYECKOM
riosie. 1 IpoBOTHUKH B 3IIEKTPUUYECKOM TOJIE.
PaBHOBecue 3aps10B B IpoBogHUKE. OCHOBHAA
3ajaua 3JIeKTPOCTATUKU IPOBOIHUKOB.
OKBUNOTEHIMAIBHBIE IOBEPXHOCTH U CHIIOBBIE
JIUHUH 3JIEKTPOCTATUYECKOTO OIS MEXKAY
MIPOBOJAHHUKAMHM. DJIEKTPOCTATUYECKAS 3ALUTA.
EMKOCTBh IPOBOAHHUKOB U KOHJIEHCATOPOB. DHEPTHS
3apsKEHHOT0 KOHZIEHCaTopa.

[TocTosHHBIN dnekTpruecknii Tok.Cuia u
IJIOTHOCTh TOKA. Y paBHEHHE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTETPaJIbHON U
muddepenunansHoi popmax. 3akon xoyns-
JleHna. DneKTpOABMXKYIIAS CHUJIa HCTOYHHUKA TOKA.
[paeuia Kupxrodga.

49

KountponbHas
paborta

JJieKTpoMarueTusM. Maraurocratuka. Bexktop
MAarHuTHOW MHIyKIWW. 3akoH Ammepa. Cuna
JlopeHua. J[BmxeHHE 3apsIOB B JJIEKTPUUYECKHUX U
MAarHuTHBIX noiax. 3akoH buo-Caapa-Jlamnaca.
Teopema 0 HUPKYISAIUH (3aKOH TIOJTHOTO TOKA).
Teopema I"aycca.

DJIeKTPOMATHUTHASI MHAYKIHS. Y PpaBHEHUsI
MaxkcBeia. DeHoMeHOJIOTUS
3JIEKTPOMArHUTHOM UHAYKIUU. [TpaBuno Jlenna.
YpaBHEHNE MIEKTPOMArHUTHON WHIYKITHH.
Camounaykuus. UHAYKTUBHOCTD COJCHOUA.
Pabora o nepemMenieHnto KOHTypa ¢ TOKOM B
MAarHUTHOM TI0JI€. DHEPTHUS MarHUTHOTO TTOJIS.

20
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Cucrema ypaBHeHHUH MakcBesia B HHTETpajbHON
dbopme 1 PU3NIECKHI CMBICI BXOJSIINX B HEe
YpaBHEHUI

KoJse0anus v BoJiHbI. BosiHOBas1 ONITHKA.
DneKTpoMarHuTHas MPUPO/Ia CBETOBBIX BOJIH.
NnTepdepernmonHoe TojIe OT ABYX TOYEUHBIX
nctouHukoB. OnbiT FOHra. Jludpakius BoJH.
[punnun [Notirenca-®Openens. Judpaxnus
OpeHens Ha TPOoCTEHINX mperpanax. JAudpaxims
Opayrrodepa. Judpaxmus Opayrrodepa Ha
mend. JludpakiroHHas pemeTka Kak
CIIeKTpanbHBINA Tpubdop. [lomsipru3arys BOJTH.
ITornomenue, nucnepcusi, paccesiHue CBETA.
Hopwmanbhast u aHoManbHasi TUCTIEPCHUH,
paccesiHie, IOJIOIIEHUE CBETa, MOJSIPU3alUs CBETA

30

KonTponbHas
pabora

KpantoBasi ¢pusuka. TerioBoe U3ayyeHUue U

moMuHectieHnrs. CrekTpaabHble XapaKTepPUCTHKU
TEIUIOBOTO M3NTyueHus1. 3akoHbl Kupxroda,
Credana-bonbsiimana n 3akoH cMenienns BruHa.
AbcoumotHO uepHoe Teno. Dopmyna Penes-
JxuHCca 1 «yIpTpadroreToBas Karactpoday.
l'umotesa kBanToB. @opmymna [Inanka. Kantrosoe
00bsICHEHHE 3aKOHOB TEILUIOBOTO H3ITyUYCHHSI.
KopnyckynsapHO-BOIHOBOW Jyallu3M CBETA.
dotoaddexr n a3 dext Komnrona. Ypasuenue
OuiamreriHa s porodddexra. Onsit bore.
Hanenue cseta. ®otonsl KopnyckynspHo-
BOJTHOBOM AyaJiu3M MUKPOYaCTHUIL U €T0
9KCHEPUMEHTAIILHOE MTOITBEPKIACHUE; TPUHLINI
HEOIPeIeICHHOCTH; BOJIHOBAs (DyHKIIHUS, e
(u3nUecKuil CMBICI; CTAHAAPTHBIE YCIIOBUS,;
ycJoBrUEe HOpMUPOBKH. YpaBHeHue Llpenunrepa,
OJIHOMEpHBIE KBAaHTOBO-MEXaHUUECKHE 3aJ[auu.
OnHOMEpHBIN NOTEHIHMAIBHBIN TOPOT U Oaphep.

39

KountponbHas
paborta

4.5. TeMbI KOHTPOJIBHBIX PadoT.
KonTtpoabnas padora Nel. Mexanuka.

KonTtpouabHnas pabora Ne2_DiieKTpocTaTuka U NOCTOSTHHBIN TOK

KonTtpoabnas pa6ora Ned . Kone6anus u BoaHbl. BomHoBas onrtuka.

KourpoabHnas padora Ne3Marautocratuka. IJIeKTPOMarHUTHAST HHTYKITHSL.

Kountpoabsnas padora NeS. OCHOBBI KBAaHTOBOM ONTUKH KBAHTOBOW MEXaHUKH.
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5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaIIHUXCS M0 TUCHHUILINHE.

Metoanyeckue yKkazaHus sl 00y4aroIIuXcs 110 OpraHu3alMd CaMOCTOSATEIBHON paboThI
Mo JWCIMIUIMHE, BKIIOYas IEpPeUYeHb TEM CaMOCTOSTEIbHON paboThl, (OpPMBI TEKYIIETo
KOHTPOJISI 10 JNUCIHMIUIMHE W TpeOOBaHHMS K WX BBIMOJHEHHIO pa3MEIICHBbl B 3JIEKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaATEIHHOM cpene CIIOI'TU(TY) Ha caiure:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS NMPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOIPHUATUH TEKYLIEr0 KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBIA YPOBEHb («YAOBIETBOPUTEIBHO») OCBOCHUS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETCHIUH.

Pe3ynprarhl NHMCHMIUIMHBI CUMUTAKOTCS JOCTUTHYTBIMH, €CIIM JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOEHMSI KOMIIETEHIIMM HA JAaHHOM
JTarne.

[TpomesxyTouHas aTTecTanus Mo AUCIUIUINHE IIPOBOAUTCS B POpPME 3K3aMEHOB.

[Ipu cnauye sk3aMeHa, CTYIEHT MOJy4YaeT TPU BONPOCA M3 MEPEUYHs BOIPOCOB, BpEMs
MOJrOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 10 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1

CBsA3b MeKIYy CHJION U MOTEeHIHATbHOI 3Heprueii. ' pagnenT ckansapHoii pyHKImm.

3akon buno — Capapa — Jlanjiaca U ero npuMeHeHHue K pacyéTy MATHUTHOIO MOJIA
NPSMOJIMHEITHOr 0 MPOBOAHNKA C TOKOM.

BeckoHeuHasi TMJIOCKOCTH HeceT 3apsii, PABHOMEPHO pacnpeAejJeHHbIH ¢
TMOBEPXHOCTHOM IVIOTHOCTHIO 1 mkKua/m’. Ha HEKOTOPOM PACCTOSIHUM OT IJIOCKOCTH
napajjielibHO eil pacmoJio:keH Kpyr paaumycoM 10 cm. BbIYHCIMTH NOTOK BeKTOpa
HATNPSKEHHOCTH 3JIeKTPUYECKOr0 MOJIA Yepe3 ITOT KPyT.

®OoHJ OLIECHOYHBIX CpCACTB IO AUCHUIINHE ITPEICTABJICH B HpI/IJIO)KCHI/II/I Ne 1

Pesynbrarsl

OCBOCHHUA JUCHUIUIMHBI CUYHUTAKOTCA HOOCTHUIHYTBIMH, CCIH JIA BCEX

9JICMCHTOB KOMH@TGHHI/II\/’I AOCTHUTHYT HOpOFOBLIfI YPOBCHL OCBOCHHUA KOMIICTCHIIMKM HAa JAHHOM
9TallC — OLICHKA «YAOBJICTBOPUTCIIBHO) .

13
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7. IlepeyeHb y4eOHbIX U3aHUI, HEOOXOAMMBIX JJIS OCBOCHM S JUCUMIIIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l.B. Kypc o6mieit pusuku : yaebnoe mocobue : B 4-x ku. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ u3n., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacnonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

CagenweB,11.B. Kypc o6mieii pusuku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / M. B. CaBenbeB. - 5-¢ uz., ucnp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢husuku : yaedHoe nocoodue : B 4-x k. T. 3. MonekynspHas
¢usuka u repmonunamuka/ M. B. Casenbes. - 5-¢ uzn., ucnp. . - Cankr-IlerepOypr, Mocksa
; Kpacnomap: Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: Jlans, 2011.
—251 ¢ .- ISBN 978-5-8114-1210-5
Banumes M.I'. Kypc obmieit ¢puzuku : YyeOHoe mocoOue s By30B M0 TEXHUYECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3Hep. - 2-¢ u31.,
ctep. - Cankt-Ilerepbypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KclepUMEHTaIbHYIO (QU3MKY : ydeOHoe mocobue/ M.U.
Craposukos. - Cankrt-IletepOypr, Mocksa ; Kpacnonap : Jlans, 2008. - 235 c. - (Y4ueOHuKH
it By30oB. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoACTBO K penieHnIo 3a1a4 1o Kypcy o0mieit pusnkn : yaeOHoe mocooue
JUIS BY30B 110 TEXHUYECKMM M TEXHOJOTHUECKHUM HAMpaBiICHHUSIM M crenuanbHoctsM/ E.B.
@upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: JIans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpHU3alMM CBeTa @ METOAMYECKHE YKa3aHHUs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonmotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBaHus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTMYECKMM  HMHCTUTYT (TeXHUYECKHIA
yauBepceuteT). Kadenpa obmet ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKUE yKa3aHUs K JlabopartopHoii padote Ne 56 / C.B.
XotyHuioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MwuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit @eneparnuu, Cankt-IleTepOyprckuii rocyjapcTBEHHBIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit Qusmku. —
Canxkr-IlerepOypr: CIIGI TU(TY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CnexkTpoB IOTIIOIIEHHUS PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMUECKUe yKazaHus K nabopatopHoit padore Ne 90 / B.B. biarosemenckuti,
A.B. benskos, C.B.Xoryninosa; MunucrepctBo o00pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH  TEXHOJOTUYECKUM  HMHCTHTYT
(rexnumueckuit  yHuBepcuteT). Kadenpa oOmieit ¢uszuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AgepmnHa, ['.I'. M3ydyenue gucnepcuu cBeTa B BemiecTBE . MeToaudeckue yka3zaHus K
nabopatopHoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanusi U Hayku Poccmiickoit ®enepannu, Cankr-IlerepOyprekuii
rOCYJapCTBEHHBIN TEXHOJIOTMYECKH MHCTHTYT (TexHuueckuid yHuBepcuteT). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpeznenenne oTHOLIEHUS 3apsijia 3JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHe yKa3aHus K JlabopaTopHoii padore Ne 33 / B. I'. JlaHunbp4eHKo,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, CaHKT-
[lerepOyprckuif  rocyJapCTBEHHBI  TEXHOJOTUYECKUM WHCTUTYT (TeXHUYECKHI
yauBepcutet). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHAYKIMU M CAMOMHIYKIUHU : METOJUYECKUE
ykazaHus K nmabopatopHoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MunucrepcTBo oOpa3zoBanusi M Hayku Poccmiickoit ®enepanun, Cankrt-IlerepOyprcekuii
rOCy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHuueckuil yHuBepcuteT). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

Kepnopoii, A.M. M3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepnosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[letepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHMYECKUH  WHCTUTYT  (TEXHHYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunuctepctBo o0pazoBanus U Hayku Poccuiickoit ®enepanuu, Canxt-IletepOyprekuit
TOCY/IapCTBEHHBI TEXHOJOTHYECCKHA WHCTUTYT (TeXHWUYeCKHWid yHuUBepcurteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. doTtoanexkTpuueckuil >3PQPeKkT MEeToAMUYECKHE YyKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. Illyctpora, B.B. bmarosemenckuii ; MunucrepctBo
oOpazoBanus u Hayku Poccuiickoii @enepaunun, Cankr-IlerepOyprckuil rocyaapcTBeHHBIN
TEXHOJIOTMYECKUM HMHCTUTYT (TexHuueckui yHuBepcuteT). Kadenpa oOmeit ¢uszuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. - 22 c.

Yubucos, A.I'. Onpenenenne TOPU30HTATBLHON COCTABISIONICH MAarHUTHOTO TOJIA 3eMIIH !
Mertoanueckue ykazanus K JaboparopHoii padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. HlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi 1 Hayku Poccuiickoit denepauuy,
Cankr-IlerepOyprckuif  rocyapCTBEHHBIH TEXHOJIOTMYECKHMM HWHCTUTYT (TEeXHUYECKUH
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Ckobernes ;
MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKH MHCTHTYT (TexHuueckuid yHuBepcuteT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIGI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »JIeKTpOCTaTUYECKUX TOJEeH Ha Mojenu @ Meroandeckue
yKkazaHus K abopatopHoit padore Ne21 / Xorynuosa C.B.,bnarosenienckuit B.B., Cko6enes
B.H. ; MunucrepctBo o0Opa3zoBanuss u Hayku Poccuiickoir @enepanuu, CaHKT-
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCyZapCTBEHHBIM  TEXHOJOTHYECKMM  HMHCTUTYT  (TEXHUYECKUU
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Boabskenmreiin, B.C. COopHUK 3a/1a4 110 001meMy Kypey pu3uku: yded. mocooue uisi TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IletepOypr.: Kumxusiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yaue6Hnoe nocodue mis BTy30B / A.A. etnad, b.M. ABopckuii.
— 10-e m3n., crep. — Mockga:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. MonekymnspHas ¢puzuka: Metoaudeckue yKazaHus K J1a00paTOpHBIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBO 00pa3oBaHUs M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocyiapCTBEHHBIH TEXHOJIOTHYECKUN
UHCTUTYT (TexHuueckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOJUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHHueckud yHuBepcuteT). Kadenpa oOmieit  dusmku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UuTepdepenuuss cBeta B TOHKUX IUIeHKax. [lojgockl paBHON TOJIIMHBIL.
Konbua HeloToHa : mMeroanyeckue ykasaHus K jaboparopHoit padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpasoBanusi u Hayku Poccuiickoit ®@eneparnuu, CaHKT-
[lerepOyprckuii  roCyZapCTBEHHBIH ~ TEXHOJIOTMYECKMH  MHCTUTYT  (TEXHHUYECKHI
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydenue uHTepdepeHIUH cBeTa Mpu momouy Ounpusmsl dpenens :
METOAMYECKHE yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo oOpazoBanus U Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApPCTBEHHBIN TEXHOJOTUYECKUN HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bosoroB B.b. SIBieHus 3JI€KTPOMAarHUTHOW WHAYKIMM W CAMOWHIYKLIHMH: METOAUYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bomoros, A. B. bemsakos O.II. llycrposa ;
MunuctepctBo oOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKHN HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTynaTeJIbHOTO ¥ BpalllaTeNIbHOTO IBHXKEHUS : yueOHoe nocodue / O. I1.
[Iyctposa ,A.B. bensikos, A.Jl . UBanoB; MuHuCTEpCTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIN TEXHOIOTHYECKHMA
UMHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yuebHoe nocodue / Y. A. Kysnos, A.B. benskos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpPCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCcTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texunueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IletepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3yuenue ranmpBaHoMmeTpa. Mcnonb3oBaHre €ro B KA4eCTBE aMIIEpMETPa U BOJIbBTMETpa

: [Ipaktukym / b. b. Bonoros , C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CxoGenes ;
MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepanunu, Cankt-IlerepOyprekuit
rOCy/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTUTYT (TeXHUUecKuid yauepcuteT). Kadempa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2017. - 21 c.

N3yuenne cnextpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuil rocyjapCTBEHHBIM TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepcuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. llyctposa, A. B.
benskos, A. JI. IBanoB ; MunucrepcTBo o0pazoBanus U Hayku Poccuiickoii @enepanuu,
Cankr-IlerepOyprckuii rocyapCTBEHHbIM TEXHOJIOTHYECKUN MHCTUTYT (TEXHUYECKUN
yauBepeuteT). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / W.E. UpomoB. — 7-¢ u3a., crep. — M.ockBa:
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 .

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e uza., pom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHbIe 3aKkonbl / .E. UpomoB. — 2-e u3zn., pom. —
Mocksa: BMUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, U.E. KanroBast ¢usuka : OcnoBusle 3akonbl / M.E. UponoB. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHoe nocobue s By3oB / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. JlaGopaTtopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemeHnckuii , B.B. M3yueHue cieKTpoB nponyckaHusi UHTEpPEPEHINOHHBIX
U CTEKJITHHBIX cBeTO(UIBTPOB : yueOHoe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso oopasoBanus U Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(Texnuueckuit yauepcurer). Kapenpa obmel ¢uzuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2019.-18 c. //CIIOI' TU. DnexktpoHHast OMOIHOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2022).-Pexxum gocrymna:
JUISL 3apErMCTPUPOBAHHBIX II0JIb30BaTENEH.

2. JKepnosoii, A.W1. 3MepeHre HAMarHM9eHHOCTH BEIIECTB METOIOM SJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 00pazoBanus U Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKUI HHCTUTYT (TEXHUYECKHIA
yauBepcureT). Kadenpa obmei ¢puzuxu. — Cankr-Iletrepoypr: CIIOI TU(TY).,
2019.-22 c. //CTI6I TU. DnexTpoHHas 6ubianoTeka.-
URL:http://technolog.bibliotech.ru (nara oopamenus: 12.01.2022).-Pexum gocrymna:
JUISL 3apEerMCTPUPOBAHHBIX I10JIb30BaTENEH.

3. .M3yuenHwue BpameHus IIIOCKOCTH TOJSIPU3AINH CBeTa : MeToandecKkue yKa3aHHs K
nabopatopnoii padote Ne 57 / C.B. XoryHuoBa, B.B. bnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexuuueckuit yauBepcuter). Kadenpa obmeli ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnroreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2022).-Pesxxum gocryna:
JUISL 3apErUCTPUPOBAHHBIX MOJIB30BATENIECH.

[TpoBepka 3akoHa Maitoca : Metoaudeckue yka3aHus K jabopaTtopHoi padore Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @eneparun, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIESCKUI HHCTUTYT (TEXHUYECKHIMA
yuuepcuret). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnekTpoHHas 6MOIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2022).-Pesxum gocryma:
JUISL 3aperUCTPUPOBAHHBIX MOJIB30BATENIECH.

bnarosemenckuii, B.B. UccnenoBanne ciekTpoB MOTIIOMIEHUS PAaCTBOPOB
OpraHMYecKUX MOJeKyn: MeToauueckue ykazanus K 1aboparopnoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. bensikos, C.B.XoTyH1oBa; MuHUCTEpCTBO 00pa3oBaHus
u Hayku Poccuiickoit denepanuu, Cankt-IleTepOyprekuii rocyapcTBeHHBIH
TEXHOJIOTUYECKHUM NHCTUTYT (TexHuueckuil yausepeutet). Kadenpa obmein ¢puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara ob6pamenus: 12.03.2022).-
Pexxum noctyma: aJist 3aperucTpupOBaHHBIX MOJIb30BATENEH.

AsepmmHa, ['.I'. U3ydyenue qucriepcun CBeTa B BEIIECTBE | MeTOauYECKUe yKa3aHust
K J1aboparopHoii padote Ne 68 /I'.I". ABepmnnHa, A.B. benskos, O.11. lllycrposa ;
MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHIA
yHuBepcuret). Kadenpa obmeit ¢puznku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I' TU. DnexTpoHHas 6ubnuorexa.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2022).-Pexxum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX MOJIb30BaTENEH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia SJIEKTPOHA K €ro Macce C
MIOMOIIIBIO MarHeTPOHA : METOIMYECKHE YKa3aHUA K JabopaTopHoii pabote Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MuHucrepcTBo 00pa3oBaHUs U HAyKH
Poccuiickoit @enepanuu, Cankr-IletrepOyprekuii rocyiapcTBeHHbIH
TEXHOJIOTUYECKHUM HHCTUTYT (TexHu4eckuil yauepcuteT). Kadenpa obmeit pusuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2022).-
Pexum noctyna: ais 3aperucTpupoOBaHHBIX MOJIb30BaTENEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K JabopaTopHoit padote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIM TEXHOIOTHUECKUH HHCTUTYT
(texnuueckuit yauepcurer). Kadpenpa obmel ¢usuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. //CII6I' TU. DnekTponHast OubanoTeka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2022).-Pesxum gocryna:
JUISL 3apErMCTPUPOBAHHBIX I10JIb30BaTENEH.

Kepuosoii, A.W. M3mepeHne JIMHBI CBETOBOI BOJIHBI ITPH MOMOIIY AU(PpaKInOHHON
pEIIeTKH : MeTOIMYECKUE YKa3aHusl K labopaTopHoi pabote Ne 54 / A. W.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

10.

11.

12.

13.

14.

Kepnosoii, C. B. Ipstuerko ; MunuctepcTBo 0o0pa3oBaHus 1 Hayku Poccuiickoii
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTHISCKUNA HHCTUTYT
(rexnuueckuit yauBepcuter). Kadenpa obmeli ¢usuku. — Cankr-IlerepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2022).-Pesxxum gocryna:
JUISL 3apErUCTPUPOBAHHBIX MOJIB30BATENIECH.

HccnenoBanue rupockonuueckoro s dexra | MeToauueckue yKazaHus K
naboparopnoii padbore / B.I'. lanunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 1O.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepanuu, CaHkT-
[TerepOyprckuii rocyaapCTBEHHBIM TEXHOJIOTHYSCKUN HHCTUTYT (TEXHUYECKUN
yauBepcuteT). Kadenpa odbmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas 6MOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2022).-Pesxxum gocryna:
JUISL 3apErUCTPUPOBAHHBIX MOJIB30BATENECH.

Uubucos, A.I'. orosnexkrpudeckuii apdexr : Meroaudeckne ykazaHus K
naboparopnoit padore Ne 59 / A.I'. Uubucos, O.I1. lllyctposa, B.B.
bnarosenienckuii ; Munucrepctso odpasoBanust u Hayku Poccuiickoit denepauuu,
Cankr-IlerepOyprekuit rocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeli ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6bubnuorexa.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2022).-Pesxxum goctyna:
JUISL 3aperUCTPUPOBAHHBIX MOJIB30BATENIECH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABIISAIONIEH MAarHUTHOTO TOJIS
3emiu | Meroaunueckue ykazaHus K jabopatopHoii padote Ne 31/ A.I'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepcTBo oOpazoBanus u Hayku Poccuiickoit
Oenepannn, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexauueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIoI'TU(TY)., 2013.-13c¢. /CII6I' TU. DnekTponnas Oubanoreka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2022).-Pexxum nocrymna:
JUIs1 3apETUCTPUPOBAHHBIX MOJIb30BaTeNEH.

Xotynnosa, C.B. N3yueHue 3aKk0HOB TEIUIOBOTO M3IYYCHHS | MeToIndIecKue
ykazaHus K naboparopnoii padore Ne 58/ C.B. XotynioBa, B.B. brnarosemenckuii,
B.H. Ckobenes ; MunuctepcTBo 00pa3oBanus U Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocy1apcTBEHHBIH TEXHOIOTMUECKUI HHCTUTYT
(rexnuueckuit yauepcurer). Kadpenpa obmel ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I TH. DnextpoHHast OubnnoTexa.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
U1 3apETUCTPUPOBAHHBIX MOJIb30BaTeENEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHYCCKHUX TIOJICH Ha MOJIETH | MeToIn4ecKue
yka3zaHus K JabopaTtopHoii padote Ne21 / Xorynuosa C.B.,brarosenienckuii B.B.,
Ckob6enes B.H. ; MunuctepcTBo 006pazoBanus U Hayku Poccuiickoit denepanun,
Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOJIOTHUECKUI HHCTUTYT
(rexnuueckuit yausepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubnroTeKa.-
URL:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum noctymna:
JUIsL 3apETUCTPUPOBAHHBIX MOJIb30BaTeENEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTHUCHUIIJIMHBI.

yueOnbIii ian, PI1J] 1 yaeOHO-MeToIM4YecKre MaTepHaIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Bunel 3anstuii no aucuumiuHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunsl yueOnbix 3ansaTuii. JlaboparopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansaTtuil. JlaboparopHbie 3aHATHSA.
OO6mmue TpeOoBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/IB. Bunel yueOubix 3anstuil. CeMuHapbl U
npakTuaeckue 3ansatus. O0mue TpeOOBaHMs K OpraHu3aliy U MPOBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Bunbr yueOnbix 3ansaTuil. CamocTosiTenbHas
IaHupyemasi pabora cryneHToB. O0mme TpeOoBaHMs K OpraHU3alyy | MIPOBEACHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO Ha W3YYEHHE NAHHOW IUCHUIUIMHBI, JTy4IlIe
BCEro OCYIIECTBIISITH HAa BECh CEMECTP, MPEIyCMAaTpUBasi MPU ITOM PETYISIPHOE MOBTOPEHUE
MPOHICHHOTO MaTepuana.

OCHOBHBIMHU yCIIOBUSIMH TIPABHJILHOW OpraHU3alliy y4eOHOTro mporecca JUisi CTYJACHTOB
SIBIISICTCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansATuUS CTYAEHT MOMKEH NMPUXOIUTh, UMEsl 3HAHUS 10 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens MHPOPMANMOHHBIX TEXHOJIOTHH, HCIOJIB3yEeMBbIX NPH OCYIIECTBJICHUH
00pa3oBaTeIbHOIO NPOLECCa 110 JMCHUILINHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOM MAMCHMIIMHE NPEIyCMOTPEHO HCIOJb30BAHNE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C UCTIOJIb30BAHUEM CIIal1-TIPE3EHTALN;

B3anMoJieiicTBue ¢ oOydaromumucs nocpeacrsom DMOC..

10.2. lIporpammHoe obecnevenme’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

6 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdaeMoro nporpaMMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUITIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MarepuajnbHO-TEXHMYECKOEe o0ecredeHne OCBOeHHMsl JAUCHUILUIMHBI B XO0[e
peasuzanum o0pa3oBaTeIbLHOM IlpOFpaMMbI7.

Kadenpa obmieit pusuku pacnonaraetT MaTepuaIbHO-TEXHUIECKOU 0a30ii,
obecrieunBaroIIeH MPOBEICHNUE BCEX BUIOB 3aHATHIA. B pacnopsukeHUH CTYJICHTOB
UMEIOTCSI

1. - aBe aynuTOpHH UL IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHUH,
OCHAILICHHBIE UHTEPAKTUBHBIMU TOCKAMH;

2. -KOMITBIOTEPHBIH Kilacc, cCoCTosAMMA u3 10 KOMIIBIOTEPOB ¢ BIX0/10M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs U IPOBEACHUS (PHU3UIECKOTO MPAKTHKYMa

12. Oco0eHHOCTH O0CBOCHUSHA AUCHHUIIIINHBI HHBaJIMJIaMu H JUIaAMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTHAMMU 3/10POBb.

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH Yy4€OHBIE IMPOIIECC
ocyliecTBisieTcss B cooTBercTBuU ¢ [lonoxkeHnem 00 opraHu3anuu yd4eOHOro Ipoiecca JUis
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPAaHUYEHHBIMU BO3MOXHOCTSMHU 3710poBbsi CIIOI TU(TY),
YTBEpKJIEHHBIM pekTopoM 28.08.2014.

" B pasgene 0TOGPaXaeTCsi COCTAB MOMEIICHHH, KOTOpIE MNPEACTABISIOT COGON ydeGHbIE ayAHTOPHH IS
NPOBEIEHUs y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 0 JUCIUIUIMHE, OCHAIICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
pucuuminne «dusuka»

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Wnnexc 8 9
Conepxanue Otan GopMHUPOBAHUS
KOMIIETECHLINH Acp (bopmup
OIlK-1 IIPOMEKYTOYHBIN

Cnoco0eH NpuMeHATh eCTeCTBEHHOHAYYHbIE 1
06III€I/IH)KGH€pHI)I€ 3HaHHUA, MCTOJbI MaTEMATHUYCCKOI'O
aHaJIM3a U MOJICTTUPOBAHUS B IPO(heCCHOHATEHOU
JeSITENBLHOCTH,

® JKupHbIM MIPH(TOM BHIIENAETCS Ta YaCTh KOMIIETEHIIMH, KOTOPas (GOPMUPYETCS B XOJ€ M3Y4eHWs JAHHOH IMCIMILTHHBI (€CIIH KOMIIETEHIUS OCBAHBACTCS MONHOCTBIO, TO

(bparMeHTHI HE BBIICISIOTCS).
¥ Sran GopMHUpOBaHMS KOMIETEHIMHK BhIGHpaeTcs 110 11. 2 PIIJI 1 yueGHOMY maHy (HadalubHBI — eCIIM HET TPEANIECTBYIONMX NCIHILINH, HTOTOBBIA — €CITH HET OC/IEIyOMIHX

JTUCTIHTUIAH (WJIH KOMIIETEHINA He popMupyercs B Xoxae npakTuku uin [ 1A), TpoMeXyTOUHBIN - BCE APYyTHE)
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2. IToka3zaTenu u KPUTEPUHA OLNCHUBAHUA KOMIIeTEHIINIi Ha PA3JTHYHBIX 3Talax ux (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue [Mokazarenu copMUPOBAHHOCTH Kputepuit YpoBHH CHOPMHPOBAHHOCTU
MHIMKaTOpa NOCTHXKCHUS (meckpunTopsl) OLICHUBAaHUS (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIIETCHIIUN
«YAOBJIETBOPUTEIBHO» «XOpOILIO» COTJINYHO»
(moporoBbIit (cpennuit) (BBICOKHI)
OTBeTHI Ha | Haer onpenenenus | Jaer onpeznenenus | MNpasuabHo haet
Borpockl  Nel-16, | OCHOBHBIX (GHU3UYEeCKUX | OCHOBHBIX (PM3MYECKHX | onpegeneHuns
Jaer ompeneneHuss OCHOBHBIX 23-45, 67-83, 95- lB_f JMHH C OIIHOKAMH. | BETHIHH C | OCHOBHbIX pu3NUECKIX
96, 106-118 x | llyTaercsa B e/MHUIAX | HETOUHOCTAMH. HMeeT | geaumH.  O6bACHSET
OIK-1.3. (GU3HYECKUX BEIMYUH, OOBSICHSIET SK3AMEHY H3MEpPEHUS. MIpEJICTaBICHUE O | yx cmblcn, cnocobbl
CoCTaRIseT omucanmue | AX CMBICI, CIOCOOBI M €UHUIIBI criocobax X | y3amepeHus.
- WM3MEPEeHMS.
00BEKTOB yrpaBiieHus Ha | A3MCPCHUA (3-1) Npasiisio  Hassisaet MpaBuAbHO Ha3blBaeT
Gaze busnieckux €JMHHILIBI H3MEPEHUSI. CAMHALLI UIMEPERUA.
3aKOHOB.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBunbsHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
MTUCHIB " W3UYECKU
OIHCEIBAIOIIHC (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | POPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusukd.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYEHUS ¢usukn u obnactu
MIPUMEHEHHUSI 3aKOHOB, IPUMEHEHHS IPUMCHCHUS ux MPUMEHEHHUS.
[puBoaut pUMepbI 3aKOHOB. 3aKOHOB ¢ | [IpuBoguT THIPUMEpPHI
MIPUJIOKEHUSI 3aKOHOB (DU3UKH B HebOMbLIMU TIPHIIOKCHHA
. HETOYHOCTSIMHU. 3aKOHOB (DM3HWKU B
MPAKTUYECKON JesaTenbHoCTH (3- o
5 [TpuBOIUT MPUMEPHI | IPAKTHYECKON
) MPUIIOKEHUS NeSITETbHOCTH.
3aKOHOB (M3HMKH B
MPaKTUYECKOU
JIESITCIILHOCTH.
OObscHseT sBieHue win mpoiecc | OTBETH Ha Bribupaer Bribupaer dusnueckue | [IpaBUIBHO U SCHO
Ha OCHOBE (PU3MUYECKHX 3aKOHOB | Bompochkl NeNel- (bu3MYecKre 3aKOHbI, | 3aKOHBI, O0OBSCHSIET
(V-1) 15,46-66,84-105 k | onHUCHIBAIOIIHAE OIIMCBIBAIOIINE buznyeckuit
DK3aMEHY SBJICHUE WM ABJICHHC Hng IpOLeCe | mpomecc.
H bIIIMMHA
Tporecc ¢ MOMOIIBI | © ool
HETOYHOCTAMMU.
HaBOJISIIIAX
BOIIPOCOB.
OTtBeThl Ha 3anuceiBaeT
3amucpiBaeT GopmyIiel, BOIIPOCEI dhopmyIbl, 3anuceBaeT [IpaBunsHO
OIMCHIBAIOLIHE PU3UICCKOE ABICHUC | NoNo4()-66, 82- | onuceIBaroIne dbopmysl, 3aIKUCBIBAET
uIM npouece. Pemaer gusiaeckue | 107 112-119 K | Qpusnueckoe sABIeHUE | ONUCHIBAIOLINE (opmysl,

sagaun.(H-1)
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JK3aMEHY C OIIMOKaMHU. (du3nyecKoe SBICHHUE | ONMUCHIBAIOIIHEC
[Tyraercs pH | ¢ HEOOJIBIIUMH | PU3HYECKOE
peleHnun HeroyHocTsAMU. [lpu | siBIeHME. Pemraer
(bu3mvecKux 3a1ad. peIIeHIN buzndecKue 3a1aun.
busznueckoil 3amadu
HE MOXET JOBECTHU
penieHue J10 KOHIA.
[Ixana OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

19.

20

21.

1. TunoBble KOHTPOJIbHBIE 3aJaHUS IVIsl POBeEHHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHbIE =~ KMHEMAaTUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUSI: CKOPOE YCKOPEHHE.

Kunemartuka BpamareiabHOro ABUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, HX
CBSI3b C JJMHEHHON CKOPOCTHIO U YCKOPEHUEM.

IlonsTHE COCTOSTHHS MEXaHMYSCKOM CUCTEeMBbI. 3aKOHBI HbIoTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MOMEHT UMITYyJIbCa MATEPUATIBHON TOYKA U MOMEHT CUJIbI MEXaHUYECKOU CUCTEMBI.
MowmeHT cuiibl. 3aKOH COXpaHEHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ oTeHIIMAIbHAS SHEeprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabota u kuHEeTHYECKAsI SHEPTHSI.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKON OHCPI'HU B I10JIC IIOTCHOHWAJIbHBIX CHUJIL.

. CBs13p MY CHJION M MMOTEHIMAILHOW HEprueil. ['paaneHT ckaxsipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW OcU. MOMEHT UHEPLUH.
. MomenT nnepunu. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIBbHOCTH ["anunes-OiHuTelHA. [TocTynatet TEOpUU

OTHOCHUTCIIBHOCTH.

CoOnITHE. CI/IHXpOHI/I?»aI_II/If{ yacoB. OTHOCHTEIIBHOCTH OJHOBPCMCHHOCTH. BaMCI[J'IGHI/Ie
BpPCMCHH. COKpaI_I_[eHI/IC JJINHBI.

[IpeobpaszoBanus JlopeHua. PensaTHBUCTCKHUI MHBAPHAHT-MHTEPBAT MEXY COOBITHSIMU.
CrnoxxeHue cKopocTedl B PEIATUBUCTCKON MEXaHMKE. PelsITUBUCTCKUI MMITyJbC. 3aKOH
COXpaHeHMsI uMmnyiabca. PenstuBuctckas oHeprus. CBs3b Maccbl M JHEPrUH.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAILHOM HarpasiieHnd. Uepes 2 ¢ kaMeHb yrai Ha
3emit0 Ha pacctosHur 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTb HAYaIbHYIO U
KOHEYHYIO CKOPOCTh KaMHs.

Kamenp OpocaroT moja yrioM K ropus3oHTy. Pagmyc KpuUBHM3HBI TpPaeKTOPHUH B TOYKE
HaUBBICLLIETO MoAbeMa paanyc kpuBu3Hbl R = 10 M. Onpenenure cKOpocTh B 3TOH TOUKe

JIuHelHas CKOPOCTh TOUYEK Ha OKPYKHOCTH Bpallarollerocs qucka pasHa 3  M/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Onmke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
Mm/C. OnpenienuTe yriioByK CKOPOCTh BPAIIEHUS TUCKA.

YroObl ompenenuth KodGOUIMEHT TpeHusi K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
OpyCOK TMOJOXHIM Ha JOCKY M CTalIM MOJHUMATh OJUH KOHEI JOCKH /0 TeX IOp, MOoKa
OpycOK He HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KOdPGUIUEHT TPEHUS?

.Ha IoJIy CTOHUT TCJIC)KKA B BUIC JIIMHHOM JOCKH, cHa0)KeHHOM Jerkumu koyiecamu. Ha

OJIHOM KOHIIE JOCKH CTOHT 4YelloBeK. Macca dyenoBeka 60 ke, macca gqocku 20 xe. Maccoi
Kosiec mpeHeOpeub. TpeHHe BO BTyIKax He3HauuTelbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTATHCS TEJIEKKA, €CIIM YETIOBEK TMOUIET BAOIb JOCKHA CO CKOPOCTBIO (OTHOCHUTEIHHO
nmockn) 1 m/c?

[Tnardpopma B Buae aucka paguycoMm | m Bpamiaetcst mo MHepuuu, aenas 606/mun. Ha
Kparw 1mIaTdopMbl CTOUT YeJIOBEK, Macca KoTtoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iutar¢opma, €ClU 4YeloBeK mepeizer B ee ueHTp? MoMeHT
uHepiuu miaThopmsl paBeH 120 xe a°. MoMeHT WHEPILMM YEeJIOBEKa PaCCUMTHIBATH KaK
JUTSL MaT€PUATTbHOM TOUKH.

22. Kamens 6pomen Beepx noj yriom 60° x mosepxnoctu 3emin. Kunernueckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIbHYI0 OSHEPrMM KaMHS B  HauBBICHIEH TOYKE €r0  TPAaeKTOPHUH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas 1maiida CKOIB3UT 5 M, €CITU MPU OPOCKEe €il COOO0IalT Ha4aIbHYH CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HaYalIbHYIO0 CKOPOCTh 4 M/C?

24. Tonkuii crep>xeHb nuHON 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
-2 o
¢ ° BOKpPYT' OCH, MPOXOJIAIICH Uyepe3 CEpPeIuHY CTEP>KHS MEPHEHANKYIISIPHO K €ro JJIUHE.
OrnpenenuTts Bpalaomui MOMEHT.

25. Haiitn paboTy moabeMa rpysa Mo HaKJIOHHOW TUIOCKOCTH, eciu macca rpy3a 100k,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodpdurment tperus 0.1 u rpy3
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYIO Kojoaky ¢ cuioid 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpenenuTsb Ko3(hpPUIUEHT TpeHus.

27. Kunerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOTro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OJHOTO U3 €ro KOHIOB.

28. IIpenronoxum, 4To Mbl MOXKEM HM3MEpPUTh AJIUHY CTepxHs ¢ ToyHocThio 0,1mkMm. ITpu
KaKOW OTHOCHUTEJIBbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpALlEHHE JUIMHBl CTEpKHSA, COOCTBEHHAs JJIMHA
KOTOpOro pasHa 1 m?

29. B naGopaTopHOii cucTeMe oTcueTa MU-MEe30H ¢ MOMEHTA POXKJICHHS 0 MOMEHTA pacrajia
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tena?

Pazges 2 .JeKTpoMarHeTusm.

30. Dnexkrpuueckuit 3apsna. BzaumopeiictBue 3apsanos. 3akoH Kynona. 3akoH coxpaHeHHs
IIEKTPUYECKOTO 3aps/a.

31.Dnexrpudeckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTO MO W moTeHiuan. [Ipunnummn
CYNEPIO3ULIMU TTOJEN.

32.PaboTta cmi DJEKTPOCTATHUECKOTO TIIOJII TPH TepeMenieHnu 3apsiga. Llupkynmsius
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Tosd. [loTeHnmaneHBI  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTox BekTOpa HANMpPsHKEHHOCTH JIIeKTpocTarndeckoro mnons. Teopema [aycca s
ANIEKTPOCTATUYECKOTO TIOJISI B BAKYyME.

34. [Ipumenenne Teopembl [aycca K pacu€Ty OJIIEKTPUYECKHX TOJEeH 3apsiKeHHBIX
MJIOCKOCTH, IIWIUHIpPA, cepsl, mapa.

35. [IpoBoaHuKH B 3neKTpudeckoM mone. [lone BHyTpu U y TOBEpXHOCTH IPOBOIHUKA.

36. DHeprusi CUCTEMBbI HETOABIDKHBIX 3apsfoB. DHEPTUs 3apsHKEHHOTO IPOBOJHUKA H
KOHJIECHCATOpa. ODHepruss U O0O0bEMHAs IUIOTHOCTh HHEPTHUHM AIIEKTPUYECKOTO TOJIS.
DHeprus MoJIIPU30BaHHOTO AMAJICKTPUKA.
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37. Onextpuuecknii TOoKk. Cuma Toka. IlmoTHOoCcTh TOKa. YCIOBHS —CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbI 3akoH OMa B HHTErpasibHOM (hopMe. Pa3HOCTH MOTEHINANIOB, HANIPSHKEHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH AMmriepa.

40.3akon buo — CaBapa — Jlammaca M €ro NpUMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHO€ 1oJie KpyroBoro Toka. MarHuTHbIi MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XapakTep MAarHUTHOIO MOJs. 3aKOH IMOJIHOTO ToKa (LMPKYJSLHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHuTHOrO TOJds Ha ABwKymmwmiica 3apsa. Cuma Jlopenna. JIBrkeHue
3apsHKEHHBIX YaCTUIl B MATHUTHOM TIOJIE.

44. MaruutHbIi notok. Teopema ['aycca 111 MarHUTHOTO MOJIS.

45, SIBneHue 3JEKTPOMAarHUTHOW HMHAYKUMU. 3akoH Papajes (3aKOH 3JIEKTPOMArHUTHOM
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3akoH
CaMOMHIyKII1H.

46. DHEprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUU MAarHUTHOTO
OIS

47.3aK0oH MOJHOr0 TOKa JJIi MarHUTHOrO MoJis B BeuiecTBe. HanpsEHHOCTh MarHUTHOIO
TOJIS.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk pasgeiy 2

49. ]IBa 0TMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKi Haxomsrcs B Toukax (0; O) u (2; 0)
npsMoyroiabHoi cucteMsl koopauHat (X; V), rne X, Y 3agaHbl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH MPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTb ee 20000 km/c? Macca 9acTHITbI 6,4 102 KT, 3apsa 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudeckoe nzolOpakeHne
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpeaenuTe pa3HOCTh NOTEHIMANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. TOHKHI CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apspkeH ¢  JIMHEWHOU
mnoTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuinTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

53. BbIUUCAUTD dTEKTPHUECKU MOMEHT JUMOs, ecnu ero 3apsan 10 aKom, miaedo 0,5¢cM.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO paCHpEeeICHHbIN ¢ MOBEPXHOCTHOM
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IJIOCKOCTH MapalIeIbHO €i
pacnoyiokeH Kpyr paauycom 10 cm. BpluHMCIUTh MOTOK BEKTOpa HAMPSKEHHOCTH
ANEKTPUYECKOTO TOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOro mpsiMoro MpoBOJHUKA PABHOMEPHO PACIpPEENIeH 3aps]l ¢ TMHEHHOMN
mrotHocteio 7 = 107% Ku/cy. Bbrumenuts mOTEHIMAN, co3aBaeMblii 9THM 3apsA70M B
TOYKE, PACIOJIOKEHHOW Ha OCH TPOBOJHUKA W yNAJCHHOW OT OJMKalIlero KOHIIa
OTpe3Ka Ha PacCTOsTHUE, paBHOE JUIMHE ATOI'O OTPE3Ka.

56. OnpesieuTh TUIOTHOCTH TOKa B JKEJIE3HOM MPOBOJHHUKE JUTHHOH 10M, eciau mpoBO
HaxoJuTcA Noj HanpsbkeHueM 6 B. Y nenbHoe conpotuBiieHue xene3za 98 HOMM.
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o7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
70.
71.
72.
73.

74.

Toxk B nenu 6arapeu, I/IC xoropoii 30 B, pasen 3 A. Hanpsbkenue Ha 3a)xuMax Oatapen
18 B. Haligute conmpOoTHBJIEHHWE BHEIIHEW YacTW 1€MW U BHYTPEHHEE COIMPOTHUBIICHHUE
OaTapen.

IMpoBoguuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI TOPHU30OHTAILHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MArHUTHOM II0J€, CHJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoOXO0KIeHHHM MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron « =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOM BHUTOK, KacaTelIbHBIM K TpoBoay. I1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIPsHKEHHOCTD
MarHuTHOTO TOJIA B IieHNpe BuTka H = 41 A/m.

Kako#t Bpamaronuii MOMEHT ACHCTBYeT Ha paMKy ¢ TokoMm cwiod | = 2 A4 mnpm
MIOMEIICHUH €€ B OJHOPOJHOE MarHUTHOE moiie ¢ uaaykiueir B = 0,2 77, ecnu pamka
coaepxut N = 30 ButkoB miomasaso S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ TUHUAMH 101517

BBMHCTUTE MUPKYIAIMIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATBHIBAIOIIECTO TOKHU
11=5 A, 1,)=7,5 A, texkyue B OJHOM HampaBieHudu, U TOK I3=10 A, Texkymwuii B
IIPOTHUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIla JIBFKETCS B MATHUTHOM TIOJIE IO OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsa B = 0,3 7T, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHLbI, eciM ee KuHeThueckas sHeprus W= 12 xaB.

3apspkeHHas YaCTHLIA JABMKETCS B MAaTHUTHOM TI0JI€ IO OKPY>KHOCTH CO CKOPOCTBIO U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxxkHoctd R = 4 cu. Haiitu
3aps] YacTHIBL, eciii ee KuHerndeckast sHeprus W= 12 xaB.

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
peuieHre. AMITIMTY/1a, 4acToTa U ¢a3a konedanus. KommiekcHas Gpopma npeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BektopHoe onucaHue CloXeHus: KojaebaHuil.

[Ipumeps! konedaTeIbHBIX IBUKEHUN pPa3IuYHON (GU3NYECKON PUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!sl OCHUIIATOpA C MOTepIMU. BbIHY X 1eHHbIE
KoJIeOaHusl.

Bonubl. OGpa3zoBanne u pacrpoctpaHeHue BOJH. [IpojosibHbIE UM TIOTIEpPEYHBIE BOJIHEI.
@pOHT BOJHBI, BOJIHOBAas MOBEPXHOCTh. /JIMHA BOJHBI M CKOPOCTh PAacIpOCTPAaHEHUS
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. CKOPOCTH PacHpOCTPAHEHHUS AIIEKTPOMArHUTHBIX
BOJIH. I3myueHme 37€KTPOMarHMTHBIX BOJIH.

DHeprus AIeKTPOMAarHUTHBIX BoJH. OOBEMHAS MIIOTHOCTh SHEPTUU JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasi TIPUPOJa CBETOBBIX BOJH. [IpuOMMKEHHUS TEeOMETPHUYECKOM,
BOJIHOBOW U KBAHTOBOM ONTHUKH.

WNuTtepdepeniusi cBETOBBIX BOJH. YCIOBHS Ji1 HAOMIOACHUS M CHOCOOBI peaau3aluu
(meton FOura, 6unpusma @penenst) OnTuyeckas pasHOCTh X0Aa. Y CIOBUS MAaKCUMYMOB
U MHUHMMYMOB HMHTepdepeHuuu. Murepdepennns B TOHKUX IuieHkax. Ilonockl paBHOM
TOJIIIMHBI ¥ TIOJIOCHI paBHOro HakJoHa. [Ipumenenue unTepdepeHuu. Judpaxius
cgeta. [Ipunmmn [oiirenca-Openens. JJudpakuus Openens u Ppaynrodepa?
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75.Meron 30 ®@penens. Audpaxius @Dpenenst Ha KpYyrJIoM OTBEPCTHH M JHICKE.
Hudpakauonnas pemerka. [I[pumeHneHne ee B kaudecTBe cnekrpometpa. Jlucmepcus u
pazpemaromas cuia. [lousarue o ronorpaduu.

76. [Tonsipu3anusi cBETOBBIX BOJH. Buabl monspuzanuu. Ctenenp nonspusanuud. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxxenuu. 3akoH bprocrepa.

77. 1Boiinoe nyuenpenomiienue. [lonspu3sanus cBeta npy JBOHHOM JTy4enpeIoMICHUH

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas U aHOMalbHAs JIUCHEPCHUS.
DNEKTPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlamOGepra-bepa. Ocobennoctu
IOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX CPEax.

81. Paccesinue cBeta BelecTBOM. PaneeBckoe paccesiHue. MoneKymnsipHOe paccesiHue.

3apaum k pasaeiay 3

82. Touka coBepIiaeT rapMOHHUYECKHE KOJIeOaHus, ypaBHECHUE KOTOPhIX UMeeT BUI X = A Sin
ot, Tae A=5 cM, ®=2 ¢~ ".HaiiTi MOMeHT BpeMeHH (GIIDKAHIIMil K Hadaly OTCYeTa), B
KOTOPBIii OTeHIMaIbHas SHeprus Touky 17 =10 * [Tk, a Bospacraromas cuna F=+5-10"
3 H. Onpenenuts Takxke a3y KoneOaHmii B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKHe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMeEIIIeHNEe TOYKU X = 5 ¢M, CKOpOCTh ee L = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
[UKITUIECKYIO YacTOTYy W NIEpUO/1 KojieObaHui, ¢azy KoJIeOaHH B pacCMaTpUBaEMBbIi
MOMEHT BPEMEHH U aMIUTUTYAY KoieOaHu.

84.JIpa rapMOHHMYECKHX KoJjeOaHWs, HAlpaBICHHBIX IO OJHOW TPSAMOU, HMEIOIINX

OJIMHAKOBBIC AMIUTUTYABl W TEPUOMBI, CKIIAABIBAIOTCS B OJHO KOJIeOaHHE TOH IKe
amruTyabl. Haiita pasHocTh (pa3 ckitagbiBaeMbIX KOJeOaHUH.

85. OmnpentenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYTOW cpejie, eciu pa3HocTh (a3
KonebaHuii JByX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
yacTtoTta Kojebanuit 25 ['y.

86. JlaHbl XapaKTEepUCTUKH JIBYX KOJeOaTeNbHBIX IBMKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTs (a3 mexay atumu Kosebanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alHILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
ITocTpoiiTe BEKTOPHYIO AUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEeIbHBIX JBIKEHUI MaTepuanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosiebanusmu nu/4. HauanbHast asa
OJIHOTO M3 HUX paBHA HYJNIO. 3alHIINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoliTe BEKTOPHYIO AUArPaMMY CIOKEHHUS.

88. HaiitTu cMmemieHue OT TMOJIOKEHUS] PAaBHOBECHS TOYKM, OTCTOSIIEH OT HMCTOYHHUKA

KolieOaHUH Ha paccTOSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

89. Iiockast anmeKTpoMarHuTHas BOJIHA PAacCpOCTPAHSAETCs B BaKyyMe. AMIUIMTY 1A
HAINPSDKEHHOCTH AJIEKTPUIECKOT0 ToJist BOJHbI En = 50 mB/u. Haiitu ammutyay
HANPSDKEHHOCTH MarHUTHOTO TOJIS.

90.B omHOpOMHOW HM3OTPOMHOW cpere ¢ & = 3 W u =1 pacrnpocTpaHsercs TUIOCKast
JIEKTPOMAarHuTHas BOJHA. AMIUIUTY/1a HANPSHKEHHOCTHU 3JIEKTPUYECKOTO MOJISI BOJIHBI £,
= 10 B/m. HaiiTi aMmiuTyny HampspKEHHOCTH MAarHUTHOTO TOJS U (ha30BYHO CKOPOCTh
BOJIHBI
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91.

92

93.

94.

95.

96.

B ompite MOHra Ha myru ogHOro W3 HWHTEP(EPUPYIONIMX Jydeld IoMenaiach
NEPIEeHIUKYIAPHO 3TOMY JIy4y TOHKAs CTEKJIIHHAs IJIACTHHKA C MOKa3aTeleM TOMIICHHUS
n = 1,5, BcleACTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIIAach B IOJOXKEHUE,
MepBOHAYAJILHO 3aHUMAaeMOeE TATOM CBETJION MOJI0COH (He cuMTasi eHTpainbHOW). JmnHa
BOJIHBI najatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IIIACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoro BEHIECTBa C

nokazaresnem mpenomieHuss n = 1.3. IlmactuHka ocBemieHa MapauieIbHBIM MTYYKOM
MOHOXPOMaTHYECKOTO CBETa ¢ JJIMHOW BOJHBI A = 640 wu, majgaromuM Ha IUIACTUHKY
HOpMaibHO. Kakylo MHHUMAIbHYIO TOJMIMUHY Omin JOKEH HMETh CIIOH, YTOOBI
OTPaKCHHBIN MMyYOK UMEJI HAUMEHBIIYIO SIPKOCThH?

[Iupuna wuHTEpPEPEHIMOHHON TMOJOoCkl. Ha MBUIBHYIO IUIEHKY C ITOKa3aTeleM
npesnoMieHus n = 1.3, HaxoAasuyrocs B BO3AYyXe, MAJacT HOPMAJIbHO IYYOK Jy4yei
Oenoro ceera. Ilpu Kakoil HauMEHbBIICH TOMIIHMHE Omin IUIEHKA OTPa)KCHHBIH CBET C
mmHON BomHBI A = 0,55 mrm OKkaxeTcss MakCUMabHO YCHUJICHHBIM B PeE3yJbTaTe
uHTephepeHIn?

Ha nmmadparmy c kpyrisiM orBepctueM mauamMerpoM 0 = 4 mm majgaeT HOPMAIbHO
napaulebHbIA MY4YOK JIydeld MOHOXPOMATHYECKOro CBeTa ¢ UIMHON BoMHBI A=0,5uKm.
Touka HaGMIOAEHUS HAXOAUTCS HAa OCH OTBEPCTHsS Ha pacctosHud b = 1 m or Hero.
Ckonbko 30H K @penenst ykiaapiBaeTcsi B OTBepcTHH? TeMHOE HIIM CBETIEE ISTHO
MOJIYYUTCS B IIEHTpe AU(PaKIMOHHONW KapTHHBI, €CJIM B MecTe HaOII0JeHUI TOMECTHUTD
9KpaH?

Ha nudpakunoHHyI0 penieTky majgaeT HOpMaJbHO MOHOXPOMATHYECKUN CBET C JITHMHOMN
BOJIHBI A = 410 nm. Yron A@ Mexny HalpaBJIeHUSIMU HA MAKCUMYMBbI TIEPBOTO U BTOPOTO
nopsiaikoB  paBeH 2°21'. OnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIMHBI
TU(PPaKINOHHON PEIIETKH.

Ha mudpakumonnyto pemetky, cogepsxamyto # = 400 mrpuxoB Ha 1 mm, magaet
HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JITMHON BOJHBI A = 0,6 mxm. Halitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE 1aeT 3Ta pemeTrka. OnpeaenuTs yroi
@ IUdpaKlnU, COOTBETCTBYIOIINHN MOCIEIHEMY MAKCUMYMY.

97. Kakoii HauMeHbIIel pa3periaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

penIeTka, YToObI C €€ IIOMOIIBI0 MOXKHO OBLTO PAa3pelIUTh JIBE CIIEKTPAIbHBIC IMHUN
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JIOJDKHA UMETh 3Ta PEIIeTKa, YTOObI pa3pelieHre OblI0 BOBMOXHO B CIIEKTPE
BTOPOTO Mopsiaka?

Crenenp noaspuzauy P 4acTHYHO NOJSIPU30BaHHOIO cBeTa cocTasiser 0,75.
OmnpenenuTh OTHOLIEHUE MAaKCUMAIIbHOH HHTEHCUBHOCTH |may CBETA, MPOITYCKaEMOT0
AHAJIHM3aTOPOM, K MUHUMAIBHOH |mix.

99. Yron o Mexay TUIOCKOCTSIMU MPOITYCKaHUS TOJsIpru3aTopoB paBeH 50°. EcTecTBeHHBIN

100.

101.

CBET, IPOXO/ISI Uepe3 TaKylo CHUCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPECTUTh KodpGUIMeHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa &g pu MaieHUU CBETa U3 BO3yXa Ha KPUCTAIIII KAMEHHOW COJTU
paBeH 57°. OnpenenuTs CKOPOCTh CBETA U B ’TOM KPHUCTAJLIE.

Koad¢uimenT nornomenus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBETa OMpeeNeHHOM UHHBI BomHbl o = 0,1 ey ', OnpeIenuTh TOIIKMHY X BEIIECTBa,
KOTOpasi HeoOXoarMa JIIs ociabneHus ceera B K = 2 pa3a. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.
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Paznen 4 .TepmoaguHaMuKa U MOJIEKYJISIpHAsA PU3HKa

102. N3oxopuieckuii, 1300apuuecKuii, U30TePMUUECKUH, aiabaTHUECKUI MPOLIECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpeHHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemnoemkocTs TBEpABIX TeNl. 3akoH Jrononra u [tu.

104. OOparumble U HeoOpaTuMmble Tporecchl. llepBoe Hauano TEpPMOAMHAMUKHU.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamMuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hawano
TEPMOJMHAMUKHU. DMIUpUYecKas TeMiieparypHas mkaia. KBazuctaruueckue mporecchl.
YpaBHeHHe COCTOsIHMA B TCPMOJANMHAMUKE.

106. OOpatumblie 1 HeoOpaTUMbIe Mpoliecchl. Bropoe Hauano tepMmoarnHaMuku. L{ukm
Kapno. DHTpomnus.

107. Jasnenue raza ¢ Touku 3peHus MKT. CBsi3p TEI0EMKOCTH C YUCIOM CTETEeHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtostHHs.  CTaTUCTHMUECKMH BeC M BEPOSTHOCTH
MakpococTossHus. DazoBoe MPOCTPAHCTBO.

109. Pacnpenencaue MakcBeiuia MOJICKYJ HIeaibHOro rasa. HaumOoisiee BeposiTHas,

CpeImHsiE W CpeIHEKBAaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAIHLHOE OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacripenencune bonpimana u Gapomerpudeckas popmyia.

111. Yucno CTONIKHOBEHUH U JUIMHA CBOOOJHOrO mpolera MoJeKys HAealbHOro rasa.
OMmnupuueckue ypaBHeHus nepeHoca: ®Puka, DPypre u Hprorona. Penmakcamus
COCTOSIHHIO paBHOBecHs. CpeaHee YiCIIO CTOJKHOBCHUH

3anaum k pasneay 4

112. Omun rpamMMm remuss Obim Harper Ha 100°C mpM THOCTOSHHOM JIaBJICHUHU.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepeJaHHOE Ta3y, paboTy pacIIupeHuss W
IpUpalieHle BHYTPEHHEH SHeprun rasa.

113. VYriekucnelii ra3 pacmMpseTcsl Mpu MOCTOSIHHOM JaBiieHuu. OnpenenuTs padoTy
PACIIHPEHHs, eciH Tasy nepenano 4,2-10° /e TenmoTr.

114. T'a3, 3aHuMaBuIii 06sem 11 2 ox naBaerueM 10° [1a GBUT H306apHUECKH HATPET
ot 20°C 10 100°C. Onpenenuts paGoTy pacIIpPEHHs.

115. B Gamnone emxocthio 24 7 HaxonuTcst BojopoA npu Temmeparype 15°C. Ilocie
TOTO KaK 4acTh BOJOPOJa U3PACXOI0BAIIH, JIABJICHHE B OAJJTIOHE TOHU3UIIOCHh Ha 4-10°Ma.
Kakoe koianuecTBo BoJOpoa ObII0 H3PacX0a0BaHO?

116. HaliTn n3meHeHHe SHTpONUH MpU H300apHUUECKOM pacIIMpeHuu 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 7.

117. Omnpenennuts TeMmmeparypy Ta3a, €CIM CpEIHsAs KHHETHYECKas DSHeprus
TOCTYNATENBHOTO ABHKEHHs ero Monekyi 1,6-107° [,

118. Kakas 1ons MoJieKys KUCiIopoia 00aiaeT CKOPOCTIMH, JISKAIIMMU B MHTEpBaJie
ot 910 10 911 wm/cex, ecniu Temnepatypa raza 400°K?

119. B kabune Bepronera GapoMeTp mokasbiBaeT 675 mm pm.cm. Ha kakoil BeIcOTE

JICTHT BEPTOJICT, €CJIM HA B3JICTHOW ILIOMAAKe Oapomerp rmokaseiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTaTh HEU3MEHHOU U paBHou 17°C.

Pa3nea 5. KBantoBas puszuka
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120. TennoBoe u3nydeHue u JroMuHecHeHrs. CeKTpaibHbIe XapaKTePUCTUKU
TeII0OBOTO M3nydeHus. 3akonbl Kupxroda, Credana-bonpiimana 1 3aKoH CMeIIEHUS
Buna. A6contoTHO YepHOe Telo.

121. ®dopmyna Penes-/»xunca n «yiapTpaduoseroBas katactpoda». ['umoresa
kBaHTOB. @opmyina [1nanka. KBaHTOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3IYUYEHMS.
KopmyckynsapHo-BOTHOBOH Ayalli3M CBETA.

122. dDotordp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeiHa as porospdexra.
123. Omnbit bote. TopmosHoe uznydyenue. ['mnotesa ne bpoitss. OnbiThl J{3BUCCOHA U
Jxepmepa. dudpaxmus mukpoyactull. [Ipuauun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTaTUCTUUECKUI CMBICI M YCIIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSITH.
125. CrammonapHoe u HecTanmoHapHoe ypaBHeHue [lIpeaunrepa.
126. KganroBas yacTuiia B OJHOMEPHOH MOTEHUUAIBLHOU siMe. OJTHOMEPHBIN
MOTEHLUAIBHBIN TOPOT U Oapbep.
127. CoctosiHEe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [I0HATHE O BRIPOXKICHUU
SHEPreTUYEeCKUX YPOBHEM.
128. TlpencraBienue GpU3HUECKUX BEIWMYUH onieparopaMu. OrniepaTopsl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUATbHON U KHHETHYECKON YHEPTHH.
129. CramumonapHoe ypaBuenue llIpenunrepa s atoma Bogopoaa. BoaHoBbIe
¢dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia or0opa A KBAHTOBBIX IEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OnbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTambHOE B3anMOeicTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aTOMOB U NEepHOJUYECKas cUCTeMa XUMUYECKUX eMeHToB JI.1
Menpeneesa. [lopsaok 3an0aHEHUS 3JEKTPOHHBIX 000JIOUEK.
133. BekrtopHas MojeIb MHOTO3JIEKTPOHHOTO aToMa. THIIBI CBA3EH.
XapakTepuCTUYECKUE CIIEKTPbI ATOMOB.

3agauu Kk pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIE€KTPOHbI, KOTOPbIE
MOJTHOCTBIO 33JIEP>KUBAIOTCS PA3HOCTHIO MOTeHIIMaNoB U =3 B, ecnu poTodddext
HA4YMHAETCS IPU JUIMHE BOJIHBI cBeTa A = 0,5 MKM.

135. B pesynbrate a¢ppexra Komnrona ¢oron ¢ sneprueit & = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
Y KHHETHUYECKYIO SHEPrHIo 7 3JIEKTPOHA OTAaYl

136. [TpoToH o6nanaeT KUHETHYECKOH sHepruel 7, paBHOW SHEPTUU MOKOs Ejp.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1ie Bpoiins nporoHa, eciu ero
KHHETHYECKasi SHEPTHsl yBEJIMYUTCS B n = 3 pasa.
137. .Yactuia B MOTCHIMAIBHOM SIIMKE IMUPUHON | HAXOMUTCS B HU3IIEM
BO30YKIEHHOM COCTOSIHUM. OIpeneanuTb BEPOSITHOCTh HAXO0KIEHUS YaCTHUIIbI B
untepsaiie ot 0 o 1/2.
138. Yactuia B MOTECHIIMATBLHOM SIIHKE ITMPHHOM | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHUH. ONpeAeTUTh BEPOSATHOCTh HAXOXKICHHS YaCTHUIIBI B
uHTepBaie ot I/3, paBHOyaIeHHOM OT CTEHOK.
139. JInuHBI BOJH KOMIOHEHT KEJITOro AyOJeTa pe30HAaHCHOM JIMHUN HATpHs,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasaer 589,00 u 589,56 uM. HaliTi BenmnauHy
pacuieruienus 3P-tepma B 3B.
140. Bemmcarh cieKTpalibHbIE 0003HAYSHHS TEPMOB aTOMa BOJIOPOJIa, JIEKTPOH
KOTOPOT'O HAXOJUTCS B COCTOSIHUY C TJIaBHBIM KBAaHTOBBIM YHCIOM N=3.
141. CxkoapKO M KaKue 3HaYeHUsI KBAHTOBOTO YKCIIa J MOXKET UMETh aTOM B COCTOSIHUH
C KBAaHTOBBIMU YucCIaMu S ¥ L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOLICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K AJIMHE BOJHBI
A2 ne bpouns o-uacmuywl, TPOMEAININX OJTUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennmanos U =11B.

143. OrnpenenuTh OTHOIICHHE JITMHBI BOJIHBI A1 11e Bpoiisis mpoToHa K IJTMHE BOJIHBI
Ay ne bpouns a-uacmuywl, TPOMEAININX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
norennuanos U =11B.

144, Cpennee BpeMsi KU3HH aTOMa B BO30YXJICHHOM COCTOSTHUU At ~ 108 ¢. [Tpu
Mepexo/ie aToMa B HOPMaJIbHOE COCTOSTHUE UCITyCKaeTcss (POTOH, CpeIHSS JJTMHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CIIEKTPAJILHOM JIMHUH, €CJIU HE TIPOUCXOIUT €€ YIIUPEHUS 32 CUET APYTHX MPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHianoB U = 20 kB, BEICBEUUBACT B LICHTPE YKPaHa MICKTPOHHOIYYEBON TPYOKH,
JutiHa Kotopoit | = 0,5 m, matHo paguycom r = 10~ cm. [Tonp3ysch cOOTHOIIEHUEM
HEONPEIeTICHHOCTEH, ONPeIeNIuTh, BO CKOJIBKO Pa3 HEOMPEAEICHHOCTh AX KOOPANHATHI
AJIEKTPOHA HA SKpaHE B HANIPABJICHUU, IEPIICHIUKYISIPHOM OCH TPYOKH, MEHBIIIE
paauyca I msiTHa.

146. Haiitu mocrosiaayto Ilnanka h, ecim u3BecTHO, YTO 3JEKTPOHBI, BHIPHIBACMBIC U3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPIKUBAIOTCS PA3HOCTHIO
MOTCHIUAIOB Uy =6,6 B, a BBIPBIBAEMBbIC CBETOM C JJIUHOW BOJHBI Ay = (0,65 mrxm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaJIa JIEKTPOHBI, KOTOPbHIE
TIOJTHOCTBIO 33/IEP’KUBAIOTCS Pa3HOCTHIO MOTEHIUANIOB U =3 B, ecnu poTodp et
HAYMHAETCS TIPH JJTMHE BOJTHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHoBbI GU3UKH SAPA U 3JIeMEHTAPHBIX YaCTHII.

148. CtpoeHue aTOMHOTO sijipa. SlaepHbie cuibl. DHeprus cBs3u sapa. JledekT macchl.
149. PannoakTMBHOCTS.

150. Snepusle peakunn. Peaknuu neyeHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukaius snementapHbix yactuil. [IpeBpamienue

HaCTHII. 3aKOHBI COXpPaHCHUA B MUPEC SJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. Hazosure cuMmBonnyeckre 0003HauUSHHs J1ep U30TONOB BOJOPOa U HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO Il MHOTHX JIETKHX
A7ep, ONPEETUTh CPETHIOI 00BEMHYIO IUNIOTHOCTH 3apsia sapa.

154. Spo Gepumus 4/ Be 3axBatiiio snekTpon u3 K-oGonoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa simpa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM OBIT BHIOPOLICH MPOTOH.

VYKaxuTe AP0 KAKOro 3JIeMEHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHUS.

IIpn cpadye »sKk3ameHa, CTYIEHT MOJy4aeT JBa BOIpoca M 3aJady U3 TEpeyHs,

MPUBCACHHOI'O BBIIIC.

BpeMmst moaroToBku CTy€HTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
5. MeToanueckne Marepuabl 1Jisl oNpeJe/ieHUs] NMPolelyp OLEHWBAHUSI 3HAHMI,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX 3TaNbl ()OPMUPOBAHUA KOMIIETCHIHI.

IIpomexyTouHas arrecTanuss 0O JUCLHUIUIMHE IPOBOAUTCSA B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.
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